The neuropathology of hyperthermic seizures in the rat.
Single and repeated hyperthermic seizures were induced in rats beginning at age 22 days to determine the neuroanatomic consequences to the hippocampus and to compare these changes with those in the hippocampi of patients with temporal lobe epilepsy (TLE) experiencing febrile seizures. Hyperthermic seizures were induced by placing rats in a bath of water at 45 degrees C for 4 min. Seizures were visually observed, and some animals also were monitored electroencephalographically. Neurodegeneration was examined with a silver stain, whereas granule cell sprouting was detected with the Timm stain. In a majority of rats, hyperthermia-induced tonic-clonic seizures ranged in duration from 30 s to 6 min; the seizure duration increased with the number of seizures. No neurodegeneration was detectable in these animals, although there was sprouting of granule cell collaterals into the inner molecular layer (IML) of the dentate. In a small number of animals, the short seizures evolved into status epilepticus, and neuronal degeneration was present in the hippocampus and other parts of the temporal lobe, and the mediodorsal thalamus. This study confirms the relation between hyperthermia and seizure occurrence. It shows in particular that, as in the human, only prolonged seizures such as status epilepticus cause a pattern of neurodegeneration similar to that observed in human TLE.